Antigen presentation by splenic B cells: resting B cells are ineffective, whereas activated B cells are effective accessory cells for T cell responses.
In this study, we have investigated the ability of splenic B cells to act as antigen-presenting cells. Previous data had established that lipopolysaccharide (LPS)-activated B cells were effective antigen-presenting cells; however, the relative capacity of resting B cells to carry out this function remains controversial. Splenic B cells from naive BALB/c mice were depleted of macrophages, dendritic cells, and T cells, and were fractionated on the basis of cell density by using Percoll gradient centrifugation. Fractions were collected from the 50/60, 60/65, and 65/72% interfaces and from greater than 72% (pellet). Cytofluorograph analysis of the fractionated B cells showed that the two lower density fractions (50/60 and 60/65) contained a number of cells which, by cell size determination, appeared to be activated B cells, whereas the two higher density fractions (65/72 and greater than 72) appeared to contain predominantly small resting B cells contaminated by many fewer activated B cells. Functionally, the capacity of fractionated B cells to act as accessory cells for a concanavalin A response or present the antigens chicken ovalbumin (OVA) or OVA-tryptic digest gave similar results, which indicated a striking hierarchy of accessory cell function in the different Percoll fractions. When normalized to the most active low-density fraction (50/60%), the activity of the other fractions were: 60/65 = 78%; 65/72 = 25%; and greater than 72 = 4%. The differences in the functional capacity between the various Percoll fractions did not appear to be due to differences in Ia expression. Although the expression of Ia varied approximately 12-fold within any one fraction, there was little difference in the mean amount of Ia on cells obtained from the various fractions. Kinetic studies showed that activation of B cells with LPS and dextran sulfate resulted in the expression of two stages of functional development. The first stage was an increased efficiency of accessory cell function that was abrogated by irradiation with 4000 rad followed by a second stage, which was characterized by the acquisition of resistance to treatment with 4000 rad. When nonfractionated B cells that had been stimulated with LPS and DexSO4 were sorted on the basis of cell size into a small B cell fraction and a large B cell fraction, only the large B cells were able to present antigen. Taken together, these data suggest that much of the accessory cell function associated with splenic B cells can be accounted for by the relatively small percentage of activated B cells present in the spleen.(ABSTRACT TRUNCATED AT 400 WORDS)